Molecular modeling of arginine-glycine-aspartic acid (RGD) analogs: relevance to transepithelial transport.
The aim of this research is to model the effect of methylation on hydrogen bonding ability, surface area, polar surface area, volume, lipophilicity, charge, and cross-sectional diameters of a series of mono-, di-, and tri- methyl substituted analogs of arginine-glycine-aspartic acid (RGD) and compare these parameters to in vitro transport properties across Caco-2 monolayers. Molecular modeling was used to investigate the structural parameters that may influence the transport properties of RGD and its methyl analogs at pH 7.4. Log P was experimentally determined using a potentiometric method and compared to cLogP. Transport studies were carried out using Caco-2 cell monolayers. Parameters such as polar and total surface area, volume, and Log P were found to vary with both the number and the sites of methyl substitution on the RGD molecule. The calculated as well as the experimental Log P values were found to be less than minus 2. The calculated maximum cross-sectional diameters ranged from 9 to 12 A. No detectable transport was noted. Results of our study indicate that in the design considerations for the development of new peptidomimetic RGD analogs with enhanced oral bioavailability, an important parameter to consider is the three dimensional conformation of the peptides which influences their hydrogen bonding ability, polarity and molecular geometry.